Scrub typhus is a mite-borne rickettsial zoonosis caused by Orientia tsutsugamushi. We report a case of scrub typhus with Acute Respiratory Distress Syndrome (ARDS) and Diabetic ketoacidosis (DKA) in an adult diabetic male in Chennai. The diagnosis was made initially by serology and subsequently confirmed by detection of the 56 kDa gene.
INTRODUCTION
Scrub typhus is an acute febrile illness caused by Orientia tsutsugamushi following the bite of infected larval mite. Approximately one million cases are known to occur annually in AsiaPacific region. Diagnosis is often difficult since most of the clinical manifestations, such as fever, headache, nausea, myalgia, abdominal pain, lymphadenopathy, and maculopapular rash are nonspecific [1] . Eschar formation may not be seen in all cases. Complications of scrub typhus such as jaundice, renal failure, pneumonitis, ARDS, septic shock, myocarditis, and meningoencephalitis usually develop after the first week of illness. [2] . Rapid serological tests have been used, but their use in early diagnosis is not clear [3] . We report a case of scrub typhus diagnosed using nested PCR (nPCR) to amplify the 56 kDa type-specific antigen gene of Orientia tsutsugamushi.
CASE
A 43-year-old male with type II diabetes mellitus from Ponneri, Thiruvallur District, North Chennai was referred to Stanley Medical College & Governmental Hospital. The patient presented with complaints of intermittent high-grade fever for 10 days associated with vomiting, myalgia, headache, body pain and burning micturition. On physical examination, no eschar formation or skin rash was observed.
Laboratory results showed hemoglobin 12.9 g/dI, platelet count 1,00,000 cells/µL, mean corpuscular volume (MCV) 83 fL, mean corpuscular hemoglobin (MCH) 26.5pg, mean corpuscular hemoglobin concentration (MCHC) 32.0 g/dI, sodium 128 mEQ/L, potassium 4.2 mEQ/L, chlorine 98mEQ/L, urea 22 mg/dL and creatinine 0.9 mg/dL. The patient was diagnosed with diabetic ketoacidosis. Serological tests for enteric fever and dengue were negative. The chest radiograph was suggestive of ARDS.
Abdominal ultrasonography showed hepatosplenomegaly with normal gallbladder, pancreas and kidney. Blood sample was collected from the patient with informed consent, serum was separated and serological tests for scrub typhus, such as ICT and IgM ELISA were performed. The EDTA blood samples were subjected to DNA extraction using the QIAamp DNA Mini Kit (Qiagen, GmbH, Germany) according to manufacturer's instructions. The purified DNA samples were stored at −20°C. The 626 bp segment gene encoding the 56 kDa protein antigen of Orientia tsutsugamushi was amplified by nPCR using a modified protocol of J Microbiol Infect Dis www.jmidonline.org Vol 7, No 3, September 2017
Izzard et al. [4] The reaction mixture for first and second round PCR , was made up of 2.5 µl of 10X Taq buffer, 0.8 µl of 10 mM dNTP's, 0.5 µl of 25 mM MgCl2, 0.5 µl of 10 picomoles forward and reverse primers, 1.5 units Taq DNA polymerase, and 1 µl of DNA template with volume adjusted to 25 µl with Milli-Q water. The cycling conditions for the first round of nested nPCR were 95°C for 3 min, followed by 30 cycles of 94°C for 30 s, 55°C for 1.5 min, 72°C for 2 min, and a final extension at 72°C for 5 min. First round products (~800 bp) were considered template for second round with initial denaturation at 95°C for 3 min, followed by 25 cycles of 94°C for 30 s, 57°C for 1 min, 72°C for 1 min, and final extension at 72°C for 5 min. The PCR products were visualized using the gel documentation system (Carestream Gel Logic 212 Pro, USA) and amplification of 626 bp by nPCR was considered positive (Fig. 1) . Figure 1 . Gel picture of nPCR targeting 56kDA protein antigen gene.
The positive sample was sequenced using Big Dye Terminator v3.1 kit (ABI 3730xl, Xcelris Genomics, India) and analyzed using BioEdit software. A BLAST search (http://www.ncbi.nlm.nih.gov/BLAST) of the amplified 56 kDa gene sequence was performed, which showed 99% homology with Orientia tsutsugamushi (GenBank accession number KT329432). Sequence details are given in Table 1 . The patient was diagnosed as a case of scrub typhus on the basis of positive serology (ICT and IgM ELISA) and confirmed by nPCR.
He was treated with intravenous ceftriaxone (1g, twice a day) and doxycycline (100mg, twice a day) for 7 days. He responded to the treatment and was discharged from the hospital after a week. 
DISCUSSION
Scrub typhus is an acute febrile illness caused by the obligate intracellular organism Orientia tsutsugamushi. It is transmitted by trombiculid mites, which feed on human tissue fluid and is endemic to Southeast Asia and Northern Australia [1] . Epidemics of scrub typhus have been reported from various parts of North, East, and South India [5] . Common clinical manifestations of scrub typhus include the unexpected onset of fever, sore throat, cough, myalgia, headache, rash and the eschar formation [6] . Scrub typhus is under-diagnosed in India due to its nonspecific presentations, low index of suspicion and the lack of confirmatory diagnostic tests [7] . The introduction of advanced diagnostic methods would improve detection of the disease [8] . In the present case, the patient presented with high-grade fever for 10 days with myalgia, vomiting, burning micturition, headache, and body pain. Though eschar formation is a useful tool in occasional cases, in this patient both eschar formation and the maculopapular rash were not observed. threatening complication of diabetes mellitus and is characterized by hyperglycemia and increased ketone bodies. DKA is caused by insulin insufficiency, which leads to decreased glucose utilization, and increased gluconeogenesis and ketone body production through elevated counter-regulatory hormones, including catecholamines, glucagon, and cortisol [9] . ARDS is a rare complication of scrub typhus but there is an increasing incidence of ARDS in scrub typhus in the recent years [10] . A report in 2014 from Maharashtra described two cases of scrub typhus complicated by ARDS, leading to death due to multiorgan failure [11] . The clinical manifestations, along with serological tests (ICT and IgM ELISA) and molecular tests (nPCR) in our patient was strong evidence for the diagnosis of scrub typhus. To the best of our knowledge, this is the first case of scrub typhus complicated by DKA and ARDS to be reported from Chennai. Institutional Human ethics clearance was obtained for the above study (UM/IHEC I 04-2014-I)
In conclusion, Scrub typhus is an important public health problem. Variations in the clinical presentation could complicate diagnosis. Serological and molecular tests are useful to confirm the disease.
